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MNOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpefHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONM MPOTPAaMMbI  CpeAHEro 001Iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mpeaMera «XUMHS» B 00pa3oBaTeNbHBIX OpraHu3anuix Poccuiickoi
®denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YINIyOJIEHHOTO HW3YYEHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME E€CTECTBEHHO-HAyyHOro oOpa3zoBanusa yvamuxcs 10 kmaccoB. M3yuenue
npeaMeTa, pealin3yeMoe B YCIOBHUAX AUPHEpEHLHUPOBAHHOTO, MNPOQPUIBHOTO
oOy4eHusi, MpU3BaHO 00ECIEeUnuTh OO0IIC00Pa30BATENBHYI0 U OOIIEKYJIbTYPHYIO
MOJTOTOBKY BBITYCKHHKOB IIKOJIBI, HEOOXOAUMYIO I afanTaluud X K ObICTPO
MEHSIOIIMMCS YCIOBUSIM KU3HU B COLUYME, a TAKXKe JIJISl MPOIOKEHHS] 00yUEeHUS
B OpraHu3anusx npodeccuoHaIbHOr0 00pa30BaHMs, B KOTOPHIX XUMHS SIBIISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIAraroU[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e THPOPMALIMOHHO-METOJIMYECKAs], pealu3alusi KOTOpod  oOecrneyruBaeT
NOJIyYeHHE NPEICTaBICHUS O LEeNAX, COAEpX aHuM, OOILIed CcTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00YyUarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OPraHU3ALMOHHO-TIJIAHUPYIOIIAsl, KOTOpasi MpeaycMaTpUBaET ONpeeeHHE:
NPUHIUIOB  CTPYKTYPUPOBAHUS W  TOCIEAOBATEILHOCTU  M3y4YCHUS
y4eOHOro  Marepuana, KOJUYECTBEHHBIX M  KAYeCTBEHHBIX  €ro
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaroImuXcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOr0 TIOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJIEHHOTO N3YUYEHUST XUMUU:



e YCTAaHABJIMBAECT MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s13aTeNIbHOE IS
U3y4YeHHSs B paMKax OTHENbHBIX Mpoduied, MpeaycMaTpuBaeT
pacnpenesneHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e 12T IPUMEPHOE paclpesiesieHre y4eOHOT0 BpeMEHHU, PEKOMEHTyeMOTro JIJIst
W3YUYCHHUS OTNICIIbHBIX TEM;

elIpe/yiaraeT MNPUMEPHYIO MOCIEAOBATEIbHOCTh HW3Y4YEHUS  y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1a€T METOAMYECKYIO MHTEPIPETALIMIO 1IeJIel U 3aa4 U3yUYeHUs MpeaMeTa Ha
yIIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
CpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHus (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  OOYyYalOLIErocss IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH MPEAYyCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4eOHOro MmpeameTa
«Xumus» OocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUAaTUBHOW COCTABJISIFOIIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuentryanbHbIMH mnoJsiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHIMpoBaHHOTO O0yYEeHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalloM  MOJYYEHUS  XHUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay c atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3yyeHue rmnpeameTa «XuMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMAIBHOTO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HaAJpPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipemMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4EHHUs
ABIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COJACpP)KAHUA STUX KYpCOB B MPOrpaMMe IO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEW U3yUueHUs MpeaMETA.

OcHoBy coaepxaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHMHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3Y4EHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeAeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HAa OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEaKUUi, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKu. W3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  JJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IMPOLECCaxX U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH yaenseTrca 0co00e BHUMaHKWE BONPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIayO0aEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOTo mpodus (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOel cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Ccllydyae akleHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
ounonornueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae mpedocTaBiseTCsl  BO3MOXKHOCTB Il Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJKH, YIJIE€BOJbl, HYKICHUHOBBIE
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IpEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIy)KaT OCHOBOM Il W3y4YEHHs
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yu€HUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled pojim B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JAHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00ecCIeyeHr palruoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJbTypbl Y€lOBEKa, a TaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpeie;

¢ OCBOCHHME CHUCTEMBl 3HAaHMH, JEXKallUX B OCHOBE XUMHMYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETHUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX DPEAKLUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
HAyYHBIX MPUHIIATIAX XHUMHUYIECKOTO TIPOU3BOJICTBA;

» popMuUpoBaHUE y O0yJaroIIIXCS OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIFOUEBBIX MJIEH W TPOOJEeM COBPEMEHHOW XHMHH, JIJIi OOBSCHEHUS U
MIPOTHO3WPOBAHUS SIBICHUH, UMEIOIINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEIIIECTB;

o YIUTyOJICHHE TIPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETeHUs] yMEHUW OPHEHTHUPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XHWMUYECKHX SBJICHUM, HMMEIOIIMX MECTO B MPHUPOJE, B
MPAKTUYECKOMN JEATENbHOCTA U TOBCEIHEBHOM KU3HMU.

B mmane peammzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero oO0pa3oBaHUs NMPU HU3YUYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCTIMTaHKE YOSKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TIPUPOJIBI, YBAKCHUS
K TMpOIEeCcCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX M TMPUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmupoBanue MHUPOBO33pEHU,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHBAIIMM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX U TBOPYECKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(dheCCHOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e popMUpOBAaHME YMEHUNM U HABBIKOB Pa3yMHOTO TMPUPOIONOJIB30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUECKOMN AeSATECIbHOCTH.

B3aumocBsA3b ¢ NIpOrpaMMoii BOCIIUTAHUS
[Iporpamma kypca pazpabotana ¢ yudeTom pexomeHmanuii I[IpumepHoit

IPOrpamMMbl BOCIIUTAHUA. DTO MO3BOJIAET HA NPAKTUKE COEAHHHUTH OO0YYaIOILIy0 U



BOCIIUTATEIbHYIO JIEATEIBHOCTh II€Aarora, OpPUEHTHPOBAaTbH €€ HE TOJBKO Ha
UHTEJJIEKTYaJIbHOE, HO U Ha HPaBCTBEHHOE, COLMAIILHOE pa3BUTUE peOEHKa, 4To
IIPOSIBIIACTCS B: IPHUOPUTETE JINYHOCTHBIX PE3YJbTATOB PEAIH3ALNUHA ITPOTrPAMMBbI
YPOYHOM JEATEIBbHOCTH, HAIIEAIINX CBOE OTPAKEHHE W KOHKPETU3ALMIO B
[IpumepHOM  mporpaMMe  BOCIMTAaHUSA;  BO3MOKXHOCTHM  KOMIUIEKTOBAHUS
Pa3HOBO3PACTHBIX TIPyNH Ui OPraHU3alMu  MPOEKTHO-UCCIEA0BATEIBCKON
JESATEIIbHOCTH LIKOJIBHUKOB (BOCIIUTATENbHOE 3HAUEHUE TaKUX IPYII OTMEYaeTcs
B [IpumepHOil mporpaMMe BOCIIUTAHUsA); BBICOKOM CTEIEHH CaMOCTOATEIbHOCTH
IIKOJIBHUKOB B IIPOCKTHO-UCCIIEOBATEIBCKON ACATEIBHOCTH, 4YTO SABIISAETCS
BA)KHBIM KOMIIOHEHTOM BOCIIMUTAHMsS OTBETCTBEHHOI'O IPa)XJaHWHA;, OpPHUEHTALUU
IIKOJBPHUKOB Ha IoAYepkuBaemyro lIpumepHOM mporpamMmoinl BOCIHUTAaHUS
COLIMAJIbHYI0 3HAYUMOCTb DPEAIU3yeMOW HMMHU JEATEIbHOCTH, B YAaCTHOCTH HX
IIPOEKTOB M MCCIIEJOBAHUM; WHTEPAKTUBHBIX (POpMax 3aHATHHA JJISl IIKOJBHHUKOB,
00€eCreynBaOIINX UX OOJIBIIYI0O BOBJIEUYEHHOCTh B COBMECTHYIO C NEAAroroM M
IPYTMMH J€ThMHU JI€ATEIbHOCTh W BO3MOXKHOCTh OOpa30BaHMsSI HA €€ OCHOBE
JIETCKO-B3pPOCIHbIX OOIIHOCTEH, KIIOYEBOE 3HAYEHHWE KOTOPBIX JJIi BOCHUTAHUS
noguepkusaercs [IpumepHor nmporpaMMon BOCIIMTaHUS.

OOmiee 4KCIO 4YacoB, MNPEAYCMOTPEHHBIX [JJsi M3YyYEeHHUs] XUMHUU Ha

yriryoineHHoM ypoBHe B 10 kiacce, coctaisier 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

OCHOBHBIC IOHATHS OPTrAaHUYECKOH XUMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbI THOpUIU3ALMM aTOMHBIX OpOHuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U JIOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpraHUYECKUX COEOUHEHUH. MonekyaspHble W  CTPYKTYpHBIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepuss. Buapl u3omMepuM: CTPYyKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTHUBHBIMN
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMu Ha UX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IpPU HArpEBAHUU
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKeHOB, SpP*-
ruOpUan3alysl aTOMHBIX OpOUTalleld yriepoaa, 6- U T-CBsi3u. CTPyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IpU JBOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-npucoequnenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Augnkunbl. ['oMmonorudeckuii psijy aikuHOB, 0011as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUYECKHE  CBOWCTBA:  pEAKIUMU  NPUCOCAUHEHUS,  JUMEPU3ALMUA U
TpUMEpHU3aluH, OKUCcIeHNs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHILIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YIJIEBOIOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYJIbl, B3aMMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTANbHBIX 3a7a4 1Mo TemMaM «ChupTel U
dbenomnwly, «KapooHoBbie KHUCIOTHI. CII0KHBIE YPUPHD.

A30T- M cepocojiepKaliie OpraHudecKue coeJuHeHusI.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIINT aTOMOB B MOJIEKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhdeckux amMuHOB. l[loiyyeHue aHwiMHaA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3zoTcoaepkaiiue OpraHuYecKue COEIUHCHUS n «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

CuHTeTHYeCKHE BLICOKOMOJIEKYJ/ISIPHbIE COeIMHEHMUS.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TIOJIMKOHICHCAIIUSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJbHbIN Kay4yK, CUHTETUYECKHE Kay4qyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCHEPUMEHTAJIbHBIE METOJIbl M3YUYEHHUS BEIIECTB W HX NPEBPAILICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PELICHHE JSKCIEPUMEHTAJIbHBIX 3a1ad 1o TeMme «Pacrno3HaBaHue
IJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAaCCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HaxXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIy4YE€HUs, OIPEIEIICHUE IOJIM BBIXOJA MPOAYKTa PEAKUMU OT TEOPETUYECKU
BO3MOYKHOTO.

XHuMHUSA B IOBCEIHEBHOM KU3HH.

XUMHS UM, KaK HayKa, U3ydarolas XWUMUYECKHUE CBOMCTBA MHIIEBOIO
CBIpbs, MONY(HaOPUKATOB M TOTOBBIX MPOAYKTOB MUTAHUS BO B3aWMOCBSI3U C UX
OMONIOTNYeCKUMH, (HYHKIIMOHATBLHBIMU U DKOJOTUYECKUMU CBOMCTBAMHU, a TAKXKe
XMMHUYECKUE U3MEHECHUS W MPEBPAILLCHUS ITUX BEHIECTB B MPOILIECCE XPAHEHUS,
nepepaboTKU U XpaHEHUS ChIPhs U MPOAYKTOB.

JlexkapctBeHnnbie cpencrBa. DapmaneBtuueckas xumus. JlekapCTBEHHBIE
(hOpMBL.

Kocmetnueckne u mapdromepssie cpeactBa. Knaccudukaruss mpoayKTOB
KOCMETHYECKON U nmapdromepHoi xumMun. be3omacHoe UCIoIb30BaHKUE CPEJICTB.

[TurmenTs! u kpacku. Knaccudukanus nurmenToB. O0IacTh MPUMEHEHUS.

[Ipaktrueckas pabora «Kparenue TkaHen».

MesknpeaMeTHbIE CBSI3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10  kjacce  OCYIIECTBIAETCS ~ 4Yepe3  MCHOJb30BaHHME, KAk  OOHIMX



€CTECTBEHHOHAYYHbIX IOHSATUH, TaK W TMOHATHH, HOPUHATBIX B OTAEJIBbHBIX
IIPEIMETAX €CTECTBEHHOHAYYHOIO LIUKIIA.

OO1ue ecTeCTBEHHOHAYYHBIEC TMOHATHUS: SBICHUE, HAYYHBIN (DaKT, THUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJEHUE, H3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETTUPOBAHHE.

®duzrka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEWTPOH, MOJEKya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEUIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
macca.

buonorusi: knetka, opraHu3M, JSKOcuUCTeMa, Ouocdepa, MeTadOoJIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
doTocuHTE3, HbIXaHWE, OENIKH, VYIJIEBOAbI, >KUPbL, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOLIUE CPEJICTBA, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyJarONMMHUCST POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XUMHUSD)  OTPakKarOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JEATEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00SA3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIIEHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITIOJTHEHUU
XAMHUYECKUX DKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHOU ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MNOCTOSIHHOTO TPYJla YYEHBIX U MTPAKTUKOB;



UHTEpeCAa M I103HABATEIbHBIX MOTHBOB B IOJYYEHUH M MOCIEAYIOIIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIlUH, CBA3AHHBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYIIKOB;

4) popmMupoBaHus KyJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 310pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIMX 30POBbIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHMIO MPOQPECCHI pa3IMdHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TpyJAa U pe3yiabTaTaM TpyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymied mpodeccun M peanus3arui COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poOJId B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHOM KYJbTYpbl, B PEIIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM
JEATEIIBHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHSI TPOTPAaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCleA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC yUe€OHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBaome (dbopmupoBaHue (yHKUIMOHATBHOU
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATECILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M yCTAHABJIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKON



peaKkuuy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBHBIX M IPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJA0M
npolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE MOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3amay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peajnu3alui yueOHOro npoekTa, u GopMyInpoBaTh BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUTsL y4eOHOTO peaMeTa « XUMUSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JESITCILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YUEOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrnieueHUn PalOHAIILHOIO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TakKe DOKOJOTWYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHH JIEMEHT, aTOM, PO U SJIEKTPOHHAA
obojoyka aroma, S-, P-, d-aToOMHbIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BbEM, YIIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMymbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHCJIOPOJA- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTiepoBa, 3aK0OH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUs DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIKAIIUE B OCHOBE
MOHMMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIuil, TEPMOJWHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! | u Il pona);
(aKTOJOTMYECKHE CBEJCHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
YCTAHABJIUBATh MX B3aUMOCBS3b, MCMOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS TPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHUS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3TOTABIMBATH MOJEIN MOJIEKYJI OPTAaHUYECKUX BEIIECTB JJIS WILUTFOCTPAIHH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAHUS IS OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[NIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

COPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh yMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKQJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KHUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTJeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIINX XHMHYECKHUX PEaKIUid C MCIOJb30BaHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITA KOBAJICHTHOU CBSI3U (G- M T-CBSI3H1), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(dThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHUE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METO/aX TO3HAHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MPUMEHSTh OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHl MO XUMUYECKHUM
dbopMmysaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYEHHbIC 3HAHUS JIsl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE W M3Y4YEHHE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecrBo 1yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pa3nes 1. OcHOBHBIE IOHATHS OPTraHNYECKOH XUMHUH
[IpeameT opraHM4ecKo XUMHUH.
CrpykTypHas Teopusi OpraHuYeCKHX https://lesson.academy-
1.1 . 18
coequHeHnl. OCHOBHBIE KJIaCChI content.myschool.edu.ru/04/10
OPraHUYEeCKUX COCTUHECHUM.
Htoro no pazneny 18
Pa3nes 2. Yraesogopoasl
IIpenenbHbIe YIIEBOAOPOIBI — https://lesson.academy-
2.1 8 1
aJIKaHbl, IUKJI0AJIKaHbI content.myschool.edu.ru/04/10
HenpenenbHble yraeBoopoabl: https://lesson.academy-
2.2 15 3
AITKEHBI, AJIKaJNCHBI, AITKUHBI content.myschool.edu.ru/04/10
ApoMaTH4ecKue yriieBoA0pOIbI https://lesson.academy-
2.3 6
(apensr) content.myschool.edu.ru/04/10
24 [IpupoaHbIE HCTOUHUKHU 5 https://lesson.academy-
' YIJIEBOAOPOAOB M UX MepepaboTka content.myschool.edu.ru/04/10
[Manorennpons3BoHbBIE
55 yrieBoopoaoB. O6obmIaromee 4 https://lesson.academy-
' HIOBTOPEHHE I10 TEME content.myschool.edu.ru/04/10
«YTI1eBOOPOBINIO
Hroro o paznueny 38
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Paznen 3. Kuciiopoacoaep:kamiue oprannyeckue coenHeHust

3.1 Cruptbl. eHOIIBI. 9

KapOoHuibpHbIC COCTUHEHUS:
albACTU/IbI M KeTOHBI. KapOoHOBBIE

https://lesson.academy-
content.myschool.edu.ru/04/10

https://lesson.academy-

3.2 15
KUCJIOTHI. CiioxHBIC dpuphl. JKupHI. content.myschool.edu.ru/04/10
I'maposnus.
https://lesson.academy-
3.3 YIIeBOIE! 1 content.myschool.edu.ru/04/10
Hroro mo pazneny 35

Pa3nen 4. A30T- M cepocojiepiKamne OpraHnvdecKue coeTnHeHn st

AMUHBI. AMUHOKHCIIOTBEL.

4.1 Cepocoiepxaline CoeTuHEHUS. 21
benku
Hroro no paszneny 21

https://lesson.academy-
content.myschool.edu.ru/04/10

Pa3nesn 5. CuHTeTH4YeCKHe BHICOKOMOJIEKYJ/ISIPHbIE COeIMHEHH S
5.1 BpICOKOMONEKYIISIPHBIE COEIMHEHUS 8

Hroro mo pazneny 8

https://lesson.academy-
content.myschool.edu.ru/04/10

Paznen 6. XuMus B NoBCeIHEBHOM KU3HU

6.1 Xumus nuny. JIekapcTBeHHbIE
o cpencrsa. [TUrMEHTHI M KPACKHU.

https://lesson.academy-

content.myschool.edu.ru/lesson/1600e4a4-
d259-4ba9-9632-
994faedce366?backUrl=%2F04%2F10

Hroro mo pazueny 8

Pa3nes 7. O0o01maromee NOBTOpPeHNEe U 3aKJIIOYNTEIbHBIN YPOK

7.1. O0001eHe U cucTEMaTU3AIUS 3

https://lesson.academy-
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3HaHui 3a Kypc 10 kiacca.

HpOMe}KYTO‘IHaH aTrrecranus.

content.myschool.edu.ru/04/11

Hroro mo pazneny 3
Pa3znea 8. PesepBHoe Bpemsi.
81 O00011IeHIE U CUCTEMATHU3ALHS 5 https://lesson.academy-
o 3HAHUU 110 TEMAM. content.myschool.edu.ru/04/11
Htoro no paznemny 5
OBLIEE KOJIMYECTBO YACOB I10 136 14

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o B. B. Epemun, H. E. Ky3pmenko, B. 1. Tepenun, A. A. [Ipo3nos, B. B.
JIlynun. Xumus, 10 knacc, yriayOneHHbIH ypOBEHb, AKIIMOHEPHOE

obmectBo «M3narenbeTBo «IIpocBemenney, 2024r.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%2229
5%22%5D%2C%22schoolC

lasslds%22%3A%228%22
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5%22%5D%2C%22schoolClasslds%22%3A%229%22

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/04/11



